P ersistent demand for acute psychiatric hospitalization is of great concern to health care providers and often causes strain on patients, clinicians, and caregivers (1, 2) . High rates of bed turnover and bed occupancy are commonly closely associated with high rates of readmission (3), which may be seen as counterproductive to the optimal use of psychiatric health care resources. Some patients and their families may perceive readmission as a negative event resulting from treatment failure. Others may regard it as needed and helpful (4) . It is important to understand the role of acute psychiatric hospitalization in health care, particularly for patients with suicidal behavior, because the intervention of acute psychiatric hospitalization is commonly regarded as having high potential for suicide prevention (5) .
Some cohort-and register-based studies that focused on psychiatric diagnoses as possible predictors of psychiatric readmission found increased readmission rates to be associated with a diagnosis of psychosis or personality disorder (6) or an affective disorder (7) . Co-occurring disorders, in particular a substance use disorder and schizophrenia, have been found in some studies (8, 9) but not in others (7) to increase the risk of readmission.
Most clinicians involved in emergency psychiatric care would probably consider suicide risk to be a major cause of acute psychiatric admissions (including readmissions). A review of the literature shows, however, that there is a striking scarcity of cohortand register-based studies of unselected psychiatric populations reporting on this association. One study that reported on prevention of suicide and self-harm as a reason for acute admission found that suicidal behavior was the major cause of 21% of admissions and a contributing cause of an additional 15% of admissions (10) . The authors of that study did not, however, provide a follow-up analysis of potential predictors of subsequent readmissions. In a chart review of a randomized sample of psychiatrically hospitalized patients, Bernardo and Forchuk (11) found that concerns about risk of suicide were involved in 29% of the index admissions. However, patients who were readmitted did not differ from those not readmitted in terms of history of suicide attempts. The bulk of studies published so far have been conducted with selected samples in highly variable settings and with highly variable definitions of readmission (4, 12, 13) . A reason why there are so few cohort-and register-based studies reporting on acute psychiatric admission and readmission related to suicide risk may be that data on suicidal behavior are rarely recorded routinely and in a way that would allow systematic analysis.
Ms
In this prospective cohort study, we aimed to determine which variables are associated with acute psychiatric admission and readmission, with a particular focus on suicide risk as a reason for such admissions. Our sample consisted of consecutively admitted patients from a defined catchment area.
Methods

Setting
All acute admissions to the Department of Psychiatry at the Haukeland University Hospital in Bergen, Norway, which has a catchment area of 400,000 inhabitants, were included. In Norway the entire population is covered by a government-funded public health service and Social Security-type benefits. This coverage enables the study of an unselected and representative population from a defined geographic area. Thus social needs (such as a place to live) were of minor importance as factors in admission. During the study period, about 95% of all patients from the catchment area and in need of emergency psychiatric admission were received at the 19-bed psychiatric department's acute unit. The rest of the patients were not in need of a high staff-to-patient ratio and were directly admitted to open wards near their homes.
The purpose of the acute unit is to evaluate and diagnose patients in acute need of treatment and care, to assess possible risk of danger to self or others, and to provide acute treatment, including protective measures, if required. The mean±SD length of stay in the acute unit is 4.3±5.1 days, and 61% of patients are subsequently transferred to other psychiatric inpatient wards. The remaining 39% of patients are discharged and referred to psychiatric outpatient clinics, addiction clinics, general practitioners, or community care for follow-up. 
Patients
Readmission
Readmissions included all subsequent admissions during the study period after discharge from the index admission and were recorded as general readmissions (that is, readmitted for any reason) and as readmissions because of suicide risk.
Measures
Sociodemographic and clinical data were prospectively collected at the index admission by research assistants trained for the purpose. Suicide risk assessment was conducted by experienced intake clinicians trained to score the categories on a standardized form. Using all available information, including information from the referral physician, they scored whether the admission was related to suicidal behavior (defined as suicidal ideation, suicidal plans, or an act of deliberate self-harm).
An admission was defined as related to suicide risk if such risk was either the main or a contributory reason for referring the patient for admission or if the clinical assessment at admission revealed that the patient had engaged in suicidal behavior immediately before the admission. Admissions because of suicide risk were separated into admissions of patients presenting with suicidal ideation or plans, nonsuicidal self-injurious behaviors (such as cutting or self-poisoning-behaviors mainly intended to relieve distress or signal a cry for help), and suicide attempt. Admissions unrelated to suicide risk were labeled admissions with no known suicide risk. Diagnoses at index admission (primary and two secondary diagnoses) were made according to the ICD-10. Symptom severity at discharge from the index admission was measured with the Global Assessment of Functioning-Split Version (GAF-S) (14, 15) . Psychiatrists, experienced registrars, or psychologists in charge of the patient's treatment during the index stay made the diagnostic and GAF-S assessments. The research assistants recorded service utilization data, including use of mental health care before the index admission, follow-up agency used after discharge from the index admission stay, and length of hospital stay at index admission.
Statistical methods
We analyzed the predictors of time to readmission by survival analysis, which has been suggested to be an appropriate method when studying changes over time (16) . We assessed the predictors' impact on time to readmission by univariate and multivariate Cox regression analyses. Multivariate Cox regression allowed for simultaneous analysis of the effect of the predictors on the exact time between index discharge and first readmission, with adjustment for differences in observation time. In the Cox model, linearity of continuous covariates was checked by transcan plots based on singly imputed data, and we entered the covariates nonlinearly when needed in the final estimation, which was based on multiply imputed data (ten imputations). A nonlinear relationship means that the hazard ratio (HR) for, say, an increase from ten to 20 points in the covariate, may not be the same as the HR for an increase from 20 to 30 points. We performed Cox analyses for time to any readmission and time to readmission because of suicide risk; in the latter analysis, readmissions for other reasons were censored. Of the 1,245 patients with an index admission during the inclusion year, we entered 1,156 patients (93%) into the analyses. Patients were excluded from the analyses if they were still hospitalized, directly readmitted from another ward (had not spent time outside the hospital since the index admission), or died in the hospital. We repeated the analyses without including treatment before the index admission, because this variable might have been a proxy for the patient's illness rather than an independent factor.
The rate of readmissions during follow-up after the index admission was analyzed with Poisson regression with the same covariates. For all analyses, we used the statistical program R (R Foundation for Statistical Computing, Vienna, Austria) with the R Package Design for Cox analyses (17) . Table 1 provides a descriptive overview of the sociodemographic, clinical, diagnostic, and treatment-related variables included in the analyses of risk of readmission, the results of which are shown in Tables 2 and 3 . For practical reasons, the covariates for GAF-S score and length of stay are presented in Table 3 , although they were analyzed in the model together with the other covariates.
Results
Overview of readmissions
Suicide risk was the main or contributing reason for 617 (54%) of the 1,245 index admissions (with disregard of 101 missing values). The distribution of the covariates for suicidal ideation or plans, deliberate selfharm, and no known suicide risk among the total index admission patients and the 1,156 at risk for readmission who were entered into the Cox analysis (Table 1) Patients with more readmissions than others were more likely to be readmitted because of suicide risk. For instance, a subgroup of 93 (8%) patients had five readmissions during the study period, of which 65% were because of suicide risk. The ten most frequently admitted patients had 134 admissions, of which 81% (109 readmissions) were because of suicide risk (53% for suicidal ideation or plans, 16% for suicide attempt, and 12% for nonsuicidal self-injurious behavior). Tables 2 and 3 show HRs from univariate and multivariate analyses of general risk of readmission. In multivariate analysis, prior psychiatric treatment was an important predictor. Follow-up treatment after index discharge by the prison health care system was associated with a more than doubled risk of readmission, whereas substance use disorders and personality disorders were the only diagnoses associated with an increased risk of readmission. The effect of symptom severity (from the GAF-S) at discharge from the index admission on rate of readmission was mainly noticeable for low GAF-S values. Living alone, receiving a disability pension, receiving social or unemployment benefits as a main source of income, and, to some extent, being female were also associated with a higher risk of general readmission. Finally, risk increased with the length of index stay but only if the stay did not exceed approximately ten days.
General readmission
Because former psychiatric admissions could be a proxy for underlying illness, we repeated the multivariate analysis, excluding the covariate mental health care before index admission. In this analysis (not shown in the tables), there was an HR of 1.42 (95% confidence interval=1.01-1.99) for schizophrenia and schizoaffective disorders, compared with the reference group having no psychotic disorders, but otherwise we observed only small changes in the results.
A Poisson regression analysis (not shown in the tables) showed that the rate of readmission was predicted by the same variables that predicted time to first readmission, analyzed by the Cox regression.
Readmission because of suicide risk
In multivariate analysis (Tables 2 and  3) , hospitalization before index admission was associated with increased risk of readmission because of suicide risk, as were suicidal ideation at index admission, disability pension or sickleave compensation, unemployment 
Discussion
To get a detailed picture of the heterogeneous group of patients admitted to our psychiatric acute ward because of risk of suicide, we assessed whether the risk was associated with ideation or plans, nonsuicidal self-injurious behaviors, or suicide attempt. This examination enabled us to analyze in a multivariate model each of these categories together with other clinical and sociodemographic variables as possible predictors of readmission in a large and representative clinical sample. The finding that 54% of the total index admissions were related to suicide risk is considerably higher than corresponding rates of 29% and 35% previously reported in studies from Canada (11) and the United Kingdom (10). Our prospective recording of suicide risk as a reason for admission may have identified more admissions because of such risk when it was present than retrospective studies based on hospital records. The higher proportion of admissions because of suicide risk in our study may also reflect actual differences having emerged since the previous studies were conducted in the early 1990s. The downsizing of psychiatric hospitals in recent decades (3, 18) seems, in North America and Europe, to increasingly have transformed inpatient psychiatric treatment units into short-term crisis-intervention facilities. Consequently, significant tasks of today's acute psychiatric wards seem to be the assessment, management, treatment, and, whenever needed, the protection of patients at risk of suicidal behavior.
A majority of patients' index admissions for risk of suicide were characterized by suicidal ideation or plans. This subgroup also had increased risk of readmissions because of suicide risk. Further research is needed to examine whether the treatment and follow-up of these patients are or should be different from that of those who present with deliberate selfharm of any kind. For some patients in the suicidal ideation or plans group, the risk of suicide may be low, although their need for help may be substantial. Others in this subgroup may be at high risk of suicide.
In line with the above finding, we identified a small subgroup of patients who had a high number of readmissions because of suicide risk. Other studies have found the same pattern (19) , and, to some extent, this pattern may indicate that these patients experience suicidal behavior as a way to communicate and regulate feelings and as a way of getting help when more constructive coping strategies are insufficient (20) . The finding that a higher number of readmissions for individual patients was related to an increased tendency to present with suicide risk has, to our knowledge, not been reported by others. We even found that suicide attempts and nonsuicidal self-injurious behavior increased among the most frequently readmitted patients. However, the data collected did not allow us to assess whether the risk of suicide increases for patients with a longer duration of mental illness or whether risk of suicide represents a poor coping strategy, as discussed above.
Clinical implications suggested by these findings are that clinicians should focus on examining whether suicidal ideation or planning represents a genuine death wish, is a cry for help, or represents some other pattern of help-seeking behavior. Such examination may provide significant information in treatment planning with regard to implementing protective measures and psychosocial and psychopharmacological interventions.
The decision to admit patients is often determined by several factors, and some of the most important covariates that predicted time to readmission in our multivariate analysis have also been reported by others. Further, clinicians and caregivers should be aware of the readmission risk when patients have been hospitalized before (11, 12, 21) , have a diagnosis of personality disorder (22) or substance use disorder (23) , and are living alone or receiving a disability pension or social or unemployment benefit (11, 16, 24) .
In this study patients who had a length of index stay lasting up to ten days presented a higher risk of readmission than did patients with a stay of only one day or night. It may be that some of the patients who had the shortest hospital stays were mainly in need of short-term crisis intervention and that patients with stays of up to ten days might have had more complex needs.
It may be questioned whether the results from this study are generalizable to countries with health care systems different from the Norwegian one. The policy of admitting patients because of suicide risk may, however, vary both within and between countries. Only 19 beds were available for all acute admissions from a catchment area of 400,000 inhabitants; thus the admissions were regarded by those in charge of the admissions as needed. This fact, together with the representativeness and heterogeneity of the sample, gives us reason to believe that our results may be useful to clinicians in other settings, both in Norway and in other countries.
Conclusions
Fifty-four percent of the total admissions and 62% of the readmissions in this patient sample were related to suicide risk. Furthermore, patients with more readmissions were more likely to be readmitted for suicide risk. Patients with an index admission related to suicidal ideation or planning had increased risk of readmission because of suicide risk. A history of psychiatric hospitalization during the previous year, having a personality disorder or a substance use disorder, and living alone or receiving a disability pension or social or unemployment benefit also predicted readmission.
If it is correct that emergency psychiatric inpatient care units, such as the one we investigated, are increasingly becoming assessment and treatment facilities for patients who are admitted because of suicide risk, care planners and clinicians probably need to strengthen their focus on staff training and supervision for the assessment and management of suicidal patients and for collaboration with referring physicians and aftercare providers.
